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(54) AIR FLOW RESISTANCE MEASURING APPARATUS 

(57)Abstract: 

PURPOSE: To obtain a compact measuring apparatus 
capable of accurately measuring the air flow resistance 
of a sample by making the flow rate of air sucked by the 
sample constant and measuring the differential pressure 
between the inflow and suction sides of the sample. 
CONSTITUTION: Chucking rubber tube 1a in a plug 
holder 1 is opened by a changeover valve 1 1 for fitting a 
sample and a calibrating reference plug is set to the 
rubber tube 1a. For example, in the case of a tobacco 
filter, air flow resistance is predetermined corresponding 
to a brand and a proper calibrating reference plug is 
selected according to an object to be measured. Next, 
suction is started with a vacuum pump 10 and an air flow 
rate is adjusted to a reference flow rate by a reference 
flow rate setting device 12. At this time, the flow rate of 
air is measured by a flowmeter 7 and a control valve 9 is 
continuously controlled through a valve control circuit 8 
so as to become a set reference flow rate. After an air 
flow rate reaches the reference flow rate, the calibrating 

reference plug is detached and a filter S to be measured is set to the holder 1 and the 
differential pressure between the inflow and suction sides of the filter S is measured by a 
differential pressure sensor 2. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The attachment component for holding a specimen so that it may be equipment which 
measures the gaseous ventilation resistance which passes through the inside of a rod-like specimen, 
the end side of a specimen may be wide opened by atmospheric air and the suction way which 
attracts a gas may be connected to other one end, The vacuum pump for attracting the gas of a fixed 
flow rate through said suction way, The criteria flow rate setting means for setting this gas as 
constant flow, and the flowmeter which measures the flow rate of the gas in said suction way, The 
control bulb which is connected with this flow meter and located between said vacuum pumps, The 
ventilation resistance measuring device characterized by measuring the differential pressure by the 
side of the inflow of a specimen, and suction after making into constant flow the flow rate of the gas 
which has and attracts the differential pressure gage which measures the differential pressure by the 
side of the inflow of a specimen, and suction by said control bulb. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the equipment which measures ventilation 

resistance by making a cigarette, a filter, etc. into a specimen. 

[0002] 

[Description of the Prior Art] The filter of a cigarette must be the thing of fixed ventilation resistance 
in each product. Conventionally, in the equipment which measures ventilation resistance, it draws in 
by the fixed criteria flow rate, for example from the end side of a specimen like a filter, and the 
equipment which measures the differential pressure of the inlet port of a specimen and an outlet is 
known. As shown in drawing 2 , in order to draw in by the fixed criteria flow rate, JP,5-45135,B 
forms the multiplex capillary tube element expression sensor H and the control bulb 9 between 
Specimen S and a suction pump 10, after having sensed differential pressure by this multiplex tubing 
element expression sensor H and converting this to the rate of flow in the suction path 13, performs a 
valve control, and is taken as a setting criteria flow rate. That is, it is equipment which measures 
permeability with the rate of the flow of the air over the differential pressure which passes per unit 
area of a specimen, and along a specimen. 
[0003] 

[Problem(s) to be Solved by the Invention] However, it is the device which controls the opening of a 
control bulb by such equipment after measuring the differential pressure within a suction path by the 
multiplex tubing element expression sensor H and converting this to the rate of flow, in order to 
make the amount of the drawing-in air into the specified quantity. Therefore, since it is based on the 
rate of flow of the air which a control circuit becomes complicated and draws in, there is a trouble 
that it influences the accuracy of measurement, in response to the effect of the pressure loss and the 
turbulent flow in piping, or fluid temperature. This invention makes it a technical problem to be able 
to perform correctly ventilation resistance measurement of the specimen which consists of 
restoration objects, such as a cigarette and a filter, and to offer a compact measuring device. 
[0004] 

[Means for Solving the Problem] The ventilation resistance measuring device of this invention made 
in order to solve the above-mentioned technical problem The attachment component for holding a 
specimen so that it may be equipment which measures the gaseous ventilation resistance which 
passes through the inside of a rod-like specimen, the end side of a specimen may be wide opened by 
atmospheric air and the suction way which attracts a gas may be connected to other one end, The 
vacuum pump for attracting the gas of a fixed flow rate through said suction way, The criteria flow 
rate setting means for setting this gas as constant flow, and the flowmeter which measures the flow 
rate of the gas in said suction way, After connecting with this flow meter, having the control bulb 
located between said vacuum pumps, and the differential pressure gage which measures the 
differential pressure by the side of the inflow of a specimen, and suction and making the flow rate of 
the drawing-in gas into constant flow by said control bulb, it is characterized by measuring the 
differential pressure by the side of the inflow of a specimen, and suction. 
[0005] 

[Function] Suction is started with a vacuum pump 10 and the flow rate is measured with a 
flowmeter. It is controlled by the control bulb connected with the flow meter by the set-up flow rate. 
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Since the mass flow rate is measured regardless of the rate of flow at this time, it can be set as an 
exact flow rate, without being influenced of the pressure loss in tubing etc. And after becoming a 
predetermined gas flow rate, the differential pressure by the side of the inflow of a specimen and 
suction is measured. 
[0006] 

[Example] Drawing 1 is the block diagram showing one example of the ventilation resistance 
measuring device of this invention. The filter S of the tobacco which is a specimen is set to the plug 
holder -1 as an attachment component, at this time, the end of Filter S is wide opened by atmospheric 
air, and other ends are attracted by the vacuum pump 10 through the suction way 13. The inside of 
the plug holder -1 holds a specimen by rubber tube la for chucks, and the closing motion is 
performed by the change-over valve 1 1 for specimen wearing. 

[0007] The flowmeter 7 formed all over the suction way 13 uses a mass flow rate sensor, and 
measures the mass flow rate of a fluid. Two exoergic resistors are rolled in sensor tubing, when the 
sink sensor was heated and a gas flows, a temperature gradient produces a current in two points, and 
this regards this temperature change as a change in resistance, and measures a flow rate using these 
and the gaseous specific heat being in functional relation. And this flow meter 7 is connected with 
the control bulb 9, and the flow rate set up by the setter 12 which is a criteria flow rate setting means 
controls [ whether it is flowing correctly and ] by the flow meter 7 and the control bulb 9. Since the 
flow rate is measured from the temperature change, without converting the gaseous rate of flow to a 
flow rate at this time, the effect of the turbulent flow in tubing or pressure loss is reduced, and 
accuracy and responsibility can control well. In this example, although the mass flowmeter of a heat 
type was used as a flowmeter, a rotameter may be used. 

[0008] Next, a measuring method is explained. By the change-over valve 1 1 for specimen wearing, 
rubber tube la for chucks in the plug holder -1 is opened, and the criteria plug for proofreading is set 
there. This criteria plug for proofreading is chosen by the specification of the object for 300mmAq, 
those with two or more [ other ] for 600mmAq(s), and a specimen. For example, if it is the filter of 
tobacco, ventilation resistance will be decided with each brand and the suitable criteria plug for 
proofreading will be chosen by the device under test. After setting the criteria plug for proofreading, 
rubber tube la for chucks is stuck to a plug. 

[0009] Next, suction is started with a vacuum pump 10 and it adjusts to 17.5 cc/sec which is criteria 
flow rates in the setter 12 of a criteria flow rate. At this time, a flow rate is measured with a flow 
meter 7, and control is continuously performed so that it may become a setting criteria flow rate by 
the control bulb 9 through the bulb control circuit 8. After becoming the set-up criteria flow rate, the 
criteria plug for proofreading is removed and the filter S for [ measured ] is set to the plug holder -1. 
[0010] And by the differential pressure sensor 2, the differential pressure by the side of the inflow of 
the filter S for [ measured ] and suction is measured, differential pressure is read on the differential 
pressure force display 3, and it checks whether it is a predetermined ventilation resistance value. 
[0011] 

[Effect of the Invention] According to the ventilation resistance measuring device of this invention, 
as explained above, since the flow rate of a direct gas is measured and it was made to control setting 
control of a criteria flow rate by the control bulb continuously, the effect of the turbulent flow in 
tubing or pressure loss is reduced, and accuracy and responsibility can control well. Thus, ventilation 
resistance can be measured under the air flow rate which was always fixed. Moreover, a bulb control 
circuit is not complicated and the whole equipment serves as a compact. 



[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



10/2/2006 



7P,07-209171,A [DESCRIPTION OF DRAWINGS] 



Page 1 of 1 



* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing one example of this invention. 

[Drawing 2] It is drawing showing the conventional ventilation resistance measuring device. 
[Description of Notations] 

S A specimen, 1 Plug holder 2 A differential pressure gage, 3 A differential pressure force display, 
4 An air filter, 5 A flow control valve, 6 An air filter, 7 A flow meter, 8 bulb control circuit, 9 A 
control bulb, 10 A vacuum pump, 1 1 The change-over valve for specimen wearing, 12 A criteria 
flow rate setter, 13 A suction way, H Multiplex capillary tube element expression sensor 

[Translation done.] 
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